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structures 



(57) A stmcture and a method for enabling use of 
wire bonding and Controlled Collapse Chip Connec^on 
technologies in external connections with Cu intercon- 
nect wiring in integrated circuits. 

A structure for connecting integrated circuitry has a 
first segment of conductor predominantly comprising 
Cu. The conductor segment is fonmed on an integrated 
circuit stnjciture and includes a contact region for elec- 
trical connection. A conductive barrier layer fomned 
about the contact region for mitigating migration of Cu 
atoms from the contact region to other conductor mate- 
rial. A conductive contact layer is formed about the bar- 
rier layer such that the barrier layer is disposed between 
the contact region and the contact layer. With this struc- 
ture a bond wire, predominantly comprising Au, may be 
mechanically connected to the conductive layer for elec- 



trical connection through the banier layer to the bonding 
pad. According to a preferred embodiment of the inven- 
tion the conductive contact layer is an Al bond pad and 
the barrier layer is a refractoryu metal or a compound of 
a refractory metal. 

A method for forming a connection between an up- 
per level of copper-containing interconnect in an inte- 
grated circuit structure and an external contact involves 
forming a conductive barrier layer in electrical contact 
with a portion of the first upper level and forming a con- 
ductive contact layer in electrical connection with the 
barrier layer. In a preferred embodiment the conductive 
contact layer predominantly comprises Al and a con- 
ductive material predominantly comprising Au is posi- 
tioned for electrical connection between the conductive 
contact layer and the external contact. 
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Description 

Fl id fth Inv ntion 

[0001] The present invention relates to integral d cir- 
cuits and, more particularly, to the bonding of copper in- 
terconnect structures on an integrated circuit die to ex- 
ternal conductive contacts. 

Background of the Invention 

[0002] As the density and complexity of multilevel in- 
terconnection schemes increase, performance require- 
ments of interconnect architectures have become one 
of the most demanding aspects of ultra large scale in- 
tegration efforts. It is well known that the speed of sig- 
nals propagating on interconnect circuitry varies in- 
versely with line resistance and capacitance. Thus with 
feature sizes and spacings becoming smaller, the speed 
of integrated circuitry depends less on the switching de- 
vice characteristics and more on the electrical proper- 
ties of the interconnect structure. While In the past Al 
alloys have found great acceptance in fomnation of in- 
tegrated circuit metallization schemes, there is now a 
growing need to deploy materials such as Cu having 
lower resistivities (e.g., less than 2 micro ohm cm). 
[0003] Although low resistivity materials such as cop- 
per provide the benefits of increased current density and 
reduced RCtime delays, process integration issues and 
increased manufacturing costs have impeded the use 
of these materials for interconnect structures. For ex- 
ample, Cu diffuses rapidly in both silicon and conven- 
tional dielectric materials, leading to shifts in transistor 
threshold voltages and junction leakages. Cu lines can- 
not be so easily patterned as At tines, requiring use of 
complex Damascene and Dual Damascene processes 
in order to form low resistivity interconnect structures. 
Cu also corrodes very easily and its oxides are not self 
passivating. In fact, because the oxide layer may be sev- 
eral nm in thickness, removal of the oxide to create a 
reliable metallurgical bond is difficult. In contrast alumi- 
num oxide layers are self passivating and less than 0.2 
nm thick when formed on an interconnect line. As a fur- 
ther complication, Cu does not integrate well with other 
interconnect metals, especially Al. That is, resulting in- 
terdiffusion at the Al - Cu interface leads to formation of 
compounds which do not allow for a stable mechanicat 
bond between the dissimilar metals. 
[0004] While solutions to some of these problems 
have been proposed or implemented, they have signif- 
icant cost implications and require the replacement of 
otherwise compatible equipment in what is already a 
very capital intensive industry. Specifically, the proper- 
ties of Cu have made it difficult to deploy conventional 
wire bonding techniques to provkje low resistivity con- 
nections between the Cu metallization and package or 
substrate contacts. Thus it is a desire in the art to con- 
struct a package interconnect architecture which ac- 



commodates the difficult prop rties of Cu while main- 
taining the simplicity and economy of conventional 
bonding technologies. 

s Summary of th Inv ntion 

[0005] The present invention provides a structure and 
a method for enabling use of wire bonding and Control- 
led Collapse Chip Connection (C4) technologies to ef- 

10 feet external connections with Cu interconnect wiring in 
integrated circuits. According to the invention an inte- 
grated circuit comprises a segment of conductor on an 
integrated circuit die and a bond pad. The segment of 
conductor includes a contact region for electrical con- 

is nection. A conductive barrier layer is disposed between 
the contact region and the bond pad for mitigating mi- 
gration of conductor segment constituents from the con- 
tact region to the bond pad. According to a method for 
making an integrated circuit device a first segment of 

20 conductor is fomied and a bond pad is formed for elec- 
trical connection with the first segment. A conductive 
barrier layer Is Interposed between the first segment and 
the bond pad to mitigate migration of conductor material 
from the first segment to the bond pad. 

25 [0006] According to one embodiment of the Invention 
a structure for connecting integrated circuitry has a first 
segment of conductor predominantly comprising Cu. 
The conductor segment Is formed on an integrated cir- 
cuit structure and includes a contact region for electrical 

30 connection. A conductive barrier layer formed about the 
contact region for mitigating migration of Cu atonrtsfrom 
the contact region to other conductor material. A con- 
ductive contact layer is fonned about the barrier layer 
such that the barrier layer is disposed between the con- 

35 tact region and the contact layer. With this structure a 
bond wire, predominantly comprising Au, may be me- 
chanically connected to the conductive layer for electri- 
cal connection through the barrier layer to the bonding 
pad. According to a preferred embodiment of the inven- 

^ tion the conductive contact layer is an Al bond pad and 
the barrier layer is a refractory metal or a compound of 
a refractory metal. 

[0007] According to one embodiment of the inventive 
method there is provided a process for forming a con- 

45 nection between copper-containing interconnect in an 
integrated circuit structure and an external contact. The 
method involves fomiing a conducthre barrier layer In 
electrical contact with the interconnect and forming a 
conductive contact layer in electrical connection with the 

so banner layer. In a preferred embodiment the conductive 
contact layer predominantly comprises Al. A conductive 
material predominantly comprising Au is positioned for 
electrical connection between the conductive contact 
layer and the extemal contact. 

55 

Brief Description of the Drawings 

[0008] A more complete understanding of the inven- 
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tion will be acquired from the detail d description which 
follows, when read In conjunction with the accompany- 
ing figures in which alt of th drawings provide partial 
cross sectional vi ws of integrated circuit structures. 
Specifically: 

Figure 1 provides a view of a partially fabricated Da- 
mascene integrated circuit structure suitable for 
practicing the invention; 

Figures 2 through 4 provide cross sectional views 
of the integrated circuit structure processed accord- 
ing to the invention; 

Figures 5 through 8 provide partial cross sectional 
views illustrating integration of the invention into a 
dual Damascene structure; and 
Figures 9 through 1 1 illustrate, according to an al- 
ternate embodiment, integration of the invention in- 
to a dual Damascene structure. 

[0009] Like numbers denote like elements throughout 
the figures and text. Features presented in the drawings 
are not to scale. 

Detailed Description of the Invention 

[0010] The invention may be most useful in complex 
semiconductor structures having four or more levels of 
interconnect such as microprocessors, digital signal 
processors or so called systems on a chip. Such devic- 
es, when fabricated with ULSI processes, e.g., ge- 
ometries of 0.2 micron and less, will have circuit densi- 
ties and electrical performance requirements which de- 
mand the low resistivity achievable with Cu metallization 
schemes. 

[0011] With reference to Figure 1 there is shown in a 
partial cross sectional view the structure 1 0 of a partially 
completed integrated circuit die undergoing final stages 
of fabrication. Several upper levels of Cu interconnect 
are formed over a semiconductor substrate (not shown) 
having, for example, transistor switching devices 
formed thereon. Some or all of the interconnect levels 
may be formed with a Damascene or dual Damascene 
Cu fabrication process. Cu lines may be formed by elec- 
troplating. Specifically, the figure illustrates interconnect 
levels 40, 50, 60 and 70 each formed in deposits 75 of 
dielectric material. The view of Figure 1 is taken along 
a plane parallel to the direction In which levels 50, 60 
and 70 of interconnect run in order to illustrate those 
levels in cross section while the same plane is orthogo- 
nal to the direction along which level 40 runs. Each level 
of interconnect comprises a plurality of conductive 
members or runner portions. An individual dual Da- 
mascene Cu member 80, part of the interconnect level 
70, is shown in order to describe a first preferred em- 
bodiment of the invention. This and other Damascene 
levels of the interconnect structure are each individually 
formed by generally known process steps such as fol- 
lows. 



[0012] A Damascen or dual Damascene intermetal 
dielectric layer is deposited ov r a previously-formed 
level of interconnect. This dielectric will typically b mul- 
ti-layered, formed with etch stops such as silicon nitrid 
5 and planarized by ch mical mechanical polishing 
(CMP). The desired configuration of the Cu line is pat- 
terned and etched in the dielectric material to form 
trench-like openings therein. A conductive barrier ma- 
terial (not shown in Figure 1) such as Ta, TaN orTiN is 
deposited along the surfaces of the openings to prevent 
migration of Cu deposited in the openings. Barrier de- 
posit may be had be chemical vapor deposition (CVD) 
or physical vapor deposition (PVD). The Cu deposit is 
initiated with deposition of a seed layer on the barrier 
material, followed by electrodeposition of Cu (e.g., from 
copper sulfate) to fill the openings. For dual Damascene 
structures such as level 70 the deposition is a two-step 
process wherein a via portion 90 is formed in an initial 
opening of one dielectric deposit and a runner portion 
95 is fornied about a second deposit of dielectric mate- 
rial. An anneal stabilizes the microstructure and avoids 
secondary re-crystallization effects. Excess Cu and bar- 
rier material are removed by CMP eis the surface is 
planarized. This sequence Is repeated for each level of 
interconnect until the final Cu layer of interconnect is 
passivated and the structure is prepared for packaging 
and assembly. 

[001 3] According to the invention, prior to passivation 
of the upper interconnect level 70, wire bonding may be 
effected by the following process sequence which pro- 
vides an Al bond pad for electrical connection between 
the member 80 of interconnect level 70 and a package 
contact. See now Figures 2 through 4 which each pro- 
vide a cross sectk>nal view of the structure 10 taken 
along a plane orthogonal to the plane along whk:h the 
view of Figure 1 is taken. Figure 2 illustrates the runner 
portion 95 of the Cu interconnect member 80 in level 70 
of the circuit structure 10. A sub-layer 100 of interlevel 
dielectric is shown surrounding the mnner portion 95 
and a layer 1 05 of barrier material, e.g., TaN, is illustrat- 
ed adjacent the runner portion 95. 
[001 4] With reference to Figure 2 a multilayer dielec- 
tric stack 11 0 is first formed over the surface of layer 1 00 
covering the njnner portion 95 of the member 80. The 
stack 1 1 0 comprises a deposited silicon nitride sublayer 
1 20 formed over sublayer 1 00, a deposited silicon diox- 
ide sublayer 130 fomried over sublayer 120 and a sec- 
ond silicon nitride sublayer 140 formed over sublayer 
1 30. The sublayer 1 40 has an exposed surface 145. The 
stack is patterned and etched to create a via 150 which 
exposes the runner portion 95. See again Figure 2. The 
stack materials may be deposited by CVD. 
[001 5] A layer 1 70 of barrier material is next deposited 
to line the via 1 50, followed by physical vapor deposition 
(PVD) of an Al contact layer 175 which fills the via. The 
deposited barrier layer can range from 1 0 to 50 nm in 
thickness although preferred thbknesses are from 20 to 
30 nm. Possible materials for layer 1 70 include Ta, TalM, 
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MoN andTlN, although other refractory metals and com- 
pounds thereof may also be suitable for inhibiting migra- 
tion of Cu and Al. If Ta is chos n for th barri r layer 
1 70, the Ta in contact with the Al will react to form TaAI3, 
this providing a conductive metallurgical bond. Under- 
lying unreacted Ta provides the needed conductive bar- 
rier to inhibit metal migration. 

[001 6] The structure is patterned and etched to define 
the bond pad by removal of both barrier material and Al 
from along the upper surface of silicon nitride sublayer 
140. The patterning leaves portions of the barrier layer 
1 70 and the Al layer 1 75 overlying the sublayer 1 40. The 
resulting Al bond pad 190 is illustrated in Figure 3. Al- 
ternately barrier material of layer 1 70 and Al may be 
removed from the surface 145 of the silicon nitride layer 
140 by CMP, leaving exposed surfaces of the bond pad 
1 90 and the sublayer 140 coplanar. 
[001 7] With the Al bond pad 1 90 in place a silicon ni- 
tride passivation layer 1 92 is deposited, patterned and 
etched to expose a surface 1 95 of the bond pad for met- 
allurgical contact with a bond wire or solder bump in or- 
der to effect connection with an electrical contact exter- 
nal to the circuit structure 10. As shown in Figure 4A 
such a connection is made between the Cu runner 95 
and a package contact 210 (only shown schematically) 
via a conventional Au wire 220. The Au wire is bonded 
to the Al pad 190. Thermocompressive, thenmosonic 
and ultrasonic bonding techniques are applicable. 
[0018] Figure 4B illustrates the structure of Figure 3 
in an inverted position and adapted for face-down solder 
bump interconnection (referred to as flip chip or Control- 
led Collapse Chip Connection). Again a silicon nitride 
passivation layer has been deposited, patterned and 
etched to expose a surface 1 95 of the bond pad for met- 
al lurgical contact. 

[0019] A stack layer 225 (e.g., Cu-Sn over CuCr over 
Cr) is deposited over the passivation layer 1 92, then pat- 
terned and etched. A solder ball 230 is deposited on the 
layer 225 for contact with a corresponding second sol- 
der ball 235. The second solder ball 235 is fonned on 
the contact region 240 of a substrate 245. 
[0020] While the partial view of Figure 4B includes on- 
ly a small portion of the substrate 240 it is to be under- 
stood that the substrate comprises an an-ay of solder 
balls 235. Each solder ball 235 is positioned on a contact 
region 245 for contact with a different and con-esponding 
solder ball 230 formed on the structure 1 0 according to 
the invention. Although not illustrated, a thick film glass 
stop-off may surround the solder ball 225 to limit solder 
flow. 

[0021] According to an alternate embodiment of the 
invention the bonding of a Au wire to an Al bond pad 
may be further integrated in a dual Damascene archi- 
tecture. See Figures 5 through 8 which, based on the 
circuit structure 1 0 of Figure 1 , illustrate formation of an 
Al bond pad to effect wire bonding with the runner level 
in a dual Damascene structure. Figures 5 through 8 
again provide partial cross sectional views of the runner 



portion 95 of the Cu interconnect member 80 in level 70. 
The views of this mbodim nt are tak n along a plane 
orthogonal to the plane along which th view of Figure 
1 is taken. As described for the eariier embodiment of 

5 Figures 2 through 4, a sub-layer 1 00 of intertevel dielec- 
tric surrounds the runner portion 95 and a layer 1 05 of 
banier material adjoins the runner portion 95. 
[0022] Referring first to Figure 5. formation of another 
dual Damascene structure is begun over the runner por- 

10 tion 95 of member 80. A dielectric layer 255 is deposited 
over the sub- layer 100, followed by creation of a first 
via opening 260. As shown in Figure 6 a layer 265 of 
barrier material (e.g., TaN) is formed in the opening 260 
and the opening 260 is then filled with electroplated cop- 

is per and po lished as af oredescribed to provide a Cu con- 
tact portion 270. Next, another dielectric layer 275 is de- 
posited and etched to form a second via opening 280 
over the contact portion 270. See again Figure 6. Sub- 
sequently a layer 290 of conductive barrier material, e. 

20 g., TaN, is deposited to line the via opening 280, followed 
by deposition of an A) contact layer which fills the open- 
ing. As noted for the embodiment of Figure 3, the de- 
posited barrier layer can range from 1 0 to 50 nm in thick- 
ness although prefenred thicknesses are from 20 to 30 

25 nm; and possible barrier materials for layer 270 include 
Ta, TaN, MoN and TIN, while other refractory metals and 
compounds thereof may again be suitable. 
[0023] The exposed surfaces may then be polished 
(CMP) to remove portions of the Al contact layer and 

50 banier material along the upper surface of the dielectric 
layer 275. Thus an Al bond pad 300 is formed in the 
opening 280. The resulting structure is shown In Rgure 
7. Next, referring to Rgure. 8, connection is made be- 
tween the Cu contact portion 270 and a package contact 

35 31 0 (only shown schematically) by themiocompressive 
bonding of a Au wire 320 to the Al pad 300. The wire 
320 is also bonded to the contact 31 0. 
[0024] A second alternate embodiment of the inven- 
tion is illustrated in Figures 9 through 11 . A circuit struc- 

^ ture 400 includes an exemplary dual Damascene struc- 
ture 405 fonmed over a Cu metalization level 410 with a 
silicon nitride barrier 420 formed thereon, a silicon diox- 
ide layer 430 deposited over the barrier 420 and a sec- 
ond silicon nitride barrier 440 fomied over the layer 430. 

^5 Next another layer 470 of silicon dioxide is deposited 
over the barrier 440, followed by an optional deposition 
of a third silk;on nitride barrier 480. These materials are 
exemplary only and are not essential to the invention. 
[0025] Photoresist Is deposited over the barrier 480 

50 and patterned to etch a via 490 extending from the bar- 
rier 480, through the oxide layer 470, the barrier 440, 
and the oxide layer 430 to the barrier 420. The photore- 
sist is removed and another level of photoresist is ap- 
plied over the barrier 480 to pattern a trench region 500 

95 whteh is etched from the banier 480 and through the 
oxide layer 470. The trench region 500 is fonned over 
the via 490 and is symmetrically aligned with the via 490. 
The portion of the nitride barrier 420 in the via 490 and 
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th portion of th nitride barrier 480 within the d fined 
tr nch region 500 are etch d away. The resulting struc- 
tur is shown in Rgure 9. The foregoing steps are ex- 
emplary and the invention is not linnited to this sequence. 
[0026] A layer 510 of conductive barrier mat rial, e. 
g., Ta or TaN. is deposited to line the via 490 and the 
trench 500. A seed layer 520 of Cu is deposited in the 
via 490 and in the trench region 500 followed by elec- 
trodeposition of Cu to fill a portion or all of the via 490 
forming a Cu contact 530. A second layer 540 of con- 
ductive bamer material, e.g., TaN, is deposited in the 
trench region 500 and over the Cu contact 530. A layer 
560 of Al is deposited over the barrier metal and re- 
flowed. See Figure 1 0. Subsequently, portions of the Al 
layer 560 and other metal layers about the trench region 
500 are removed by CMP to define an aluminum bond 
pad 570 having an exposed surface 580. At this point 
the silicon nitride layer 480 is also exposed. Another sil- 
icon nitride layer 600 is deposited overthe structure 400, 
patterned and etched to expose the surface 580 of the 
bond pad 570 for metallurgical contact with a wire bond 
or solder bump. See Figure 11 which further illustrates 
connection made from the Cu contact 530, through the 
Al bond pad 570 and to a package contact 620 (shown 
schematically) via a gold wire 630 bonded to the Al pad 
570 by thermocompresslon. It is noted that while the il- 
lustrated bond pad 570 extends into the via 490 (Rgure 
9) this is not necessary. Rather, the Cu contact 530 and 
the layer 540 of barrier material may fill the entire via or 
even extend into the trench 500. Again, these materials 
are exemplary only and are not essential to the inven- 
tion. 

[0027] With regard to both the described embodi- 
ments and the claimed Invention, multiple species of 
materials disclosed for practicing the invention at times 
have been described or claimed generally as one ma- 
terial, e.g., dielectric material such as silicon nitride or 
silicon dioxide; while various forms of each may be ap- 
plied atone or in combination, e.g.. in layers or discretely 
in separate portions of a circuit structure. It should be 
understood that any reference to applying these mate- 
rials may contemplate application of various species of 
similar material in multiple layers. Thus several refer- 
ences to silicon dioxide should be understood to mean 
that various fomis (perhaps differing in density or die- 
lectric constant) may be implied so long as such use is 
consistent with semiconductor manufacture. Further, 
the term 'ban'ier material' as used herein and in the 
claims is meant to describe a material which is fonmed 
along a metal layer, e.g., Cu or Al, to mitigate migration 
of the metal into other portions of an integrated circuit 
structure. The barrier material may be conductive or In- 
sulative. As noted above, suitable conductive barrier 
materials include but are not limited Ta, TaN, TiN and 
MoN. 

[0028] Although the invention has been described 
with regard to Damascene embodiments, these are only 
illustrative and the principles disclosed herein provide a 



basis for practicing the invention in a variety of ways on 
a variety of circuit structures. Although for the disclosed 
embodiments Cu is understood to be a primary constit- 
uent of the interconnect, other interconnect materials 

5 are contemplated, including Aland other lemental met- 
als, alloys and conductiv compounds, the choice de- 
pending on the specific electrical, thermal and other 
physical properties desired for the application. Although 
the disclosed embodiments illustrate a silicon stmcture, 

10 the invention may be practiced on semiconductor devic- 
es incorporating compound semiconductor materials in- 
cluding but not limited to materials such as Si-Ge, GaAs 
and InGaAs. Other constructions, although not express- 
ly described herein, do not depart from the scope of the 

15 invention which is only limited by the claims which follow. 



Claims 



n integrated circuit 
for electrical con- 



a conductive barrier layer disposed between 
the contact region and the bond pad for mitigat- 
ing migration of conductor segment constitu- 
ents from the contact region to the bond pad. 

30 

2. The circuit of claim 1 wherein the segment of con- 
ductor comprises Cu. 

3. The circuit of claim 1 wherein the bond pad conr>- 
35 prises Al. 

4. An integrated circuit device comprising: 

a first segment of conductor, formed on an in- 
40 tegrated circuit die, predominantly comprising 

Cu and having a contact region for electrical 
connection with dissimilar material; 
a conductive barrier layer formed about the 
contact region for preventing migration of Cu 
45 atoms from the contact region to other conduc- 

tor material; and 

an Al bond pad formed about the barrier layer 
such that the barrier layer is disposed between 
the contact region and the bond pad. 

50 

5. The integrated circuit device of claim 4 further in- 
cluding a bond wire, predominantly comprising Au, 
mechanically connected to the conductive layer for 
electrical connection thereto. 

55 

6. The integrated circuit device of claim 4 wherein the 
barrier layer comprises one or more materials se- 
lected from the group consisting of TaN, TIN andTa. 



20 1. An integrated circuit comprising: 

a segment of conductor on a 
die having a contact region 
nection; 
25 a bond pad; and 

a conductive barrier layer ( 
the contact region and the be 
ing migration of conductor 
ents from the contact region 
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7. Theint grat d circuit device of claim 4 wherein the 
barri r layer compris s a refractory metal. 

8. The integrated circuit d vice of claim 4 wherein the 
barrier layer compris s a refractory metal com- s 
pound. 

9. The integrated circuit device of claim 4 wherein: 

the first segment of conductor is f ommed in a Da- io 
mascene structure comprising a first dielectric 
material having an upper surface and a trench 
region extending from within the dielectric ma- 
terial and through the upper surface; and 
the contact region, the ban-ier layer and the is 
bond pad are fonmed in the trench region. 

10. The integrated circuit device of daim 4 wherein the 
first segment of conductor is one of a plurality of 
conductive members in a level of interconnect on 20 
an integrated circuit structure. 

11. The integrated circuit device of claim lOwhereinthe 
first segment is a runner portion of said one conduc- 
tive member. 25 

12. The integrated circuit device of claim 4 further in- 
cluding a solder bump interconnection for contact 
with a substrate. 

13. A method for making an integrated circuit device 
comprising the steps of: 

forming a first segment of conductor; 

fonming a bond pad for electrical connection 35 

with the first segment; and 

fomriing a conductive barrier layer interposed 

between the first segment and the bond pad to 

mitigate migration of conductor material from 

the first segment to the bond pad. ^ 

14. The method of claim 22 further including: 

providing an external contact; and 
positioning a conductive layer between the 
bond pad and the external contact. 

15. A method for making a integrated circuit device hav- 
ing interconnect formed on a die and an external 
contact separated from the die, comprising the so 
steps of: 

forming a first segment of conductorcomprising 
Cu on the die in electrical contact with a portion 
of the interconnect; S5 
fomriing a conductive barrier layer about at least 
a portion of the first segment to mitigate migra- 
tion of Cu from the first segment; 



fomriing a contact lay r comprising Al in electri- 
cal connection with the barrier layer; and 
positioning a conductive layer comprising Au 
for electrical connection betwe n the contact 
layer an d the xtemal contact. 

16. A method for making an integrated circuit device 
having a connection between copper-containing in- 
terconnect in an integrated circuit die and an exter- 
nal contact, comprising the steps of: 

forming a conductive barrier layer in electrical 
contact with the interconnect; 
fomriing a contact layer comprising Al in electri- 
cal connection with the barrier layer; and 
positioning a conductive material for electrical 
connection between the contact layer and the 
extemal contact. 

17. The method of claim 26 wherein the contact layer 
is a bond pad and the conductive material is a bond 
wire. 

1 8. The method of claim 26 wherein the conductive ma- 
terial is fomned from one or more solder balls. 

1 9. The method of claim 26 wherein the conductive ma- 
terial predominantly comprises Au. 

20. The method of claim 26 wherein the portion of the 
interconnect in contact with the conductive ban^ier 
predominantly comprises electroplated copper. 

21 . A method making an integrated circuit device hav- 
ing a connection between copper-containing inter- 
connect in an integrated circuit structure and an ex- 
ternal contact, comprising the steps of: 

forming a dual Damascene structure in a die- 
lectric stack comprising a first silk^on nitride lay- 
erformed overthefirst upper level, afirst silicon 
dioxide layer fonned over the silicon nitride lay- 
er, a second silicon nitride layer formed over the 
first silicon dioxide layer and a second silicon 
dioxide layer formed over the second sitk^on ni- 
tride layer; 

etching a first via from the second silicon diox- 
ide layer to the first silicon nitride layer; 
etching a trench region extending from the sec- 
ond silicon dioxide layer and toward the first sil- 
k:on dioxide layer; 

removing a portion of the first silicon nitride lay- 
er extending into the via to expose a portion of 
the first upper level; 

removing a portion of the second silicon nitride 
layer to define a lower portion of the trench re- 
gion along an upper surface of the second layer 
of silbon dioxide. 
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forming a layer of conductive bamer mat rial 
over portions of the via and th trench region; 
fonming a conductive lay r comprising Cu in the 
via; 

forming a second layer of conductive barrier 5 
material over the conductive layer and portions 
of the trench region; 

fonning a layer of Al over the second layer of 
conductive barrier material; and 
removing portions of the Al layer extending over io 
the second layer of silicon dioxide to define an 
Al bond pad. 

22. The method of claim 31 further including the step of 
connecting the Al bond pad to the external contact 
with a bond wire comprising Au. 
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